FYX-051, a xanthine oxidoreductase inhibitor, induces nephropathy in rats, but not in monkeys.
The present studies were performed to investigate the possible mechanism of marked species differences on nephropathy found in the long-term toxicity study of FYX-051, a xanthine oxidoreductase inhibitor. In the twenty-six-week dose toxicity study in the rat, in which FYX-051 was administered by oral gavage at 0.04, 0.2, and 1 mg/kg, xanthine-mediated nephropathy was seen only at 1 mg/kg, despite the presence of xanthine crystals in urine at 0.2 mg/kg and more; however, in the fifty-two-week dose toxicity study in the monkey, in which FYX-051 was administered by oral gavage at 30, 100, and 300 mg/kg, no toxicities were seen, even at 300 mg/kg. These outcomes showed there would be 1500-fold or more differences in the mode of intrarenal xanthine deposition between rats and monkeys. Thus we performed the mechanistic study, and the following outcomes were obtained. First, the amount of urinary purine metabolites was thirty-fold higher in rats than in monkeys. Second, urinary xanthine solubility was sixfold higher in monkeys than in rats. Third, exposure levels of FYX-051 were five-fold higher in rats than in monkeys. Therefore, the present study indicated that the combined effects of purine metabolism, urinary xanthine solubility, and toxicokinetics would contribute to species differences in nephropathy, that is, absence of xanthine-mediated nephropathy in monkeys even at the highest dose of FYX-051.